[Radioprotective effect of hypoxic hypoxia (8% O2) for different morphological elements of mouse kidney].
The breathing of gas mixtures containing 8-9% O2 during irradiation of tumors has been tested at several cancer clinics (in Russia and abroad) with the purpose of decreasing the morbidity of normal issues, thus providing the possibility to increase the dose of radiation. Previous experiments have demonstrated a broad spectrum of dose modification factors (DMF) for different normal tissues as well as for different transplanted tumors, with in general larger protection of normal tissues. The present study was designed to assess the radioprotective effect for mouse kidney of breathing a gas mixture containing 8% O2 by morphometry of histological specimens. Both kidneys were locally irradiated using single fractions (11-19 Gy in air and 13-19 Gy in hypoxia) or 5 fractions separated by 24 h intervals (25-35 Gy in air and 30-40 Gy in hypoxia). Histological examination was performed 8 and 10 months after treatment. The DMF for glomeruli damage (glomerulosclerosis, ecstatic capillaries, hemorrhage) was in the range 1.25-1.29. Tubular damage showed a DMF of 1.28-1.37. Using the endpoint of development of interstitial tissue in the cortex a DMF of 1.32-1.37 was found after a single treatment, and 1.48 after fractionated irradiation. The radioprotective effect for arteriolar lesions was lower than measured using the above endpoints, namely 1.13-1.15 after single and 1.16-1.18 after fractionated irradiation. It was shown previously on groups of animals treated in the same manner that the DMF was between 1.24-1.26 when renal damage was assessed by hematocrit measurements, between 1.32-1.28 when it was evaluated by urination frequency, and 1.23-1.27 when kidney wet and dry weights were used as end-points. All these data witness that breathing 8% oxygen increases the tolerance of kidney function with a DMF above 1.2. The impact of low protection of arterioli on renal function in the late period after radiotherapy needs additional study.